Crohn's disease and ulcerative colitis, although fully described by many workers, including Rappaport, Burgoyne, and Smetana (1951) , Van Patter, Bargen, Dockerty, Feldman, Mayo, and Waugh (1954) , Morson (1968) , and Mottet (1971) , continue to present a problem in differential diagnosis. The two diseases share many pathological features and the distinguishing points are often subtle and ill defined, hence there have been many attempts to delineate the two (Lennard-Jones, Lockhart-Mummery, and Morson, 1968; McGovern, 1969; Kent, Ammon, and DenBesten, 1970) . At present some cases which are difficult to classify pathologically may show clinical or radiological signs which enable at least a working diagnosis to be made. This seems unsatisfactory from a pathological point of view; the pathologist may merely endorse the clinical classifications by selecting those features which fit the clinical diagnosis. This can be taken as support for what may be an overrigid simplification by the essentially pragmatic clinician and may be masking a diversity of diseases which if investigated separately Received for publication 1 February 1973. would more readily be understood in pathogenetic terms.
It seems appropriate therefore that the pathological diagnosis of this group of diseases should be analysed as objectively as possible with a view eventually to classifying them into pathological rather than largely clinical entities. With this in mind the present study had two main objectives. First, we have set out to determine the degree of observer variation between two pathologists in their assessment of the macroscopic and histopathological features, the definition of these having been agreed beforehand. Our second objective was to correlate the detailed grading of these pathological features with the clinically and pathologically agreed diagnosis in order to assess their value in differential diagnosis.
Methods and Materials
The observations were made on 50 specimens of inflammatory bowel disease which had been resected between 1957 and 1971 and were selected randomly by a congruential method, using program SAS 59 implemented on a Mathatronics Mathatron 848 M. G. Cook and M. F. Dixon biostatistician computer, from two groups: Crohn's disease and ulcerative colitis, which had been firmly diagnosed clinically. The 25 cases of Crohn's disease were qualified in that they all had large bowel involvement so that they were more directly comparable with the 25 cases of ulcerative colitis.
The specimens had been stored in 10% formal saline and the original paraffin wax blocks and stained sections were also available.
The 95 criteria to be applied to these specimens were derived from the publications of Morson (1968) , Mottet (1971 ), McGovern (1969 , Williams (1964) , Skinner, Whitehead, and Piris (1971), Filipe and Dawson (1970) , Davis, Dockerty, and Mayo (1955) , Montes, Milch, Berman, and Culver (1970) , and from our own experience. They are enumerated in table I.  This table also Five sections for detailed microscopic study were selected during macroscopic examination of the specimen from diseased areas in the large bowel and special stains-aldehyde fuchsin, alcian blue, periodic acid Schiff, Martius scarlet blue, diazo reaction for argentaffin granules, Ziehl Neelsen, reticulin (Gordon and Sweet)-were performed on these five sections in order to demonstrate certain histological features.
Representative haematoxylin-and-eosin-stained sections from all other parts of the specimen were also examined.
The (Schachter, Goldstein, Rappaport, Fennessy, and Kirsner, 1970; Glotzer, Gardner, Goldman, Hinrichs, Rosen, and Zetzel, 1970) . By concentrating on those points which correlate most often with clinical impression it has been possible to define the classical clinico-pathological types and to adopt a rather casuistical approach towards the atypical cases, classifying them either according to the clinical impressions or by allowing a few pathological features to assume more importance when need arises.
The resulting confusion and imprecision mean that many patients allocated to a single diagnostic categorydo not share a homogeneous pathological picture and this probably explains why experimental work in these diseases is so inconsistent (Kraft, 1971 An individual pathologist may subsequently find that he is accurate in his own observation of a particular point not listed as having good observer agreement and thus place more weight on this if it is diagnostically valuable.
Although overlapping of the appearances of ulcerative colitis and Crohn's disease is accepted (Lumb and Prothero, 1958; Glotzer et at, 1970; Schachter et al, 1970) , this does not necessarily imply a unitary disease entity but merely indicates that some pathological changes are common to both diseases and that the essential features or combination of features which distinguish one disease from the other have not been defined or accepted.
Ultrastructural evidence has been provided to support the concept of Crohn's disease being a single disease entity distinct from ulcerative colitis by Turnbull and Cook (1973) , who pointed to the neuronal hyperplasia, predominant lymphocyte infiltration, and relatively undisturbed epithelium as consistent features of Crohn's disease but not of ulcerative colitis. These same points were seen not only in the granulomatous Crohn's cases but in those cases free of granulomata which constitute about 40% of the total (Williams, 1964; Morson, 1971; Cook, 1972) .
In the present study neuronal changes, previously reported by Davis et al (1955) , and relatively unchanged epithelia were also found more frequently in Crohn's disease than in ulcerative colitis, the difference being highly significant. Both features were recognized with great reliability by the two pathologists.
It can be seen from tables III and IV that other features show a highly significant difference in incidence in the two diseases and are also highly accurately recorded. These include confluent linear ulceration, macroscopic deep fissures, an aggregated pattern of inflammation, and sarcoid-like granulomata as indications of Crohn's disease, and a 'healed granular' mucosa, the absence of fissures, irregular glands, and a continuous pattern of inflammation as pointing to ulcerative colitis. Some features such as cobblestoning of the mucosa and numbers of mast cells, although of significantly different incidence in the two diseases, were not consistently observed by both pathologists. Still other features previously reported as helpful in differential diagnosis, such as crypt abscesses, lymphangiectasia, submucosal oedema, and changes in the glandular reticulin pattern (Mottet, 1971) , did not have a significantly different incidence in the two diseases. Likewise we contradict the implication by Watkinson, Thompson, and Goligher (1960) , Saltzstein and Rosenberg (1963) , and Schachter et al (1970) that granulomata can be found in ulcerative colitis. This feature was invariably accurately observed and a constant indicator of Crohn's disease.
This preliminary study seems to indicate that by accurate observation of a wide range of pathological parameters it may become possible to clarify the middle ground of the colitides and we have shown that some features can be relied on more than others. Correlation of these accurately observed features with clinical data may eventually confirm Crohn's disease as a syndrome comprising a number of diseases as suggested by Hywel-Jones, Card, Chapman, Lennard-Jones, Morson, Sackin, and Sneath (1970) or indicate that it is a single entity as suggested by clinical impression and supported to some extent by ultrastructural observations. It may well be that the whole spectrum of ulcerative colitis and Crohn's disease represents the effects of two aggressive processes, one humoral and the other granulomatous, the importance of each varying from case to case.
